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Abstract. We report the seed/catalyst-free growth of 2D ZnO nanoleaves via thermal 
evaporation method. These nanoleaves were grown on (75 ± 5 nm) ZnO seed layer, which 
were deposited on glass substrates by radio frequency (RF) sputtering. Prior to synthesized 
ZnO nanoleaves, the sputtered ZnO seeds were annealed using the continuous wave (CW) CO2 
laser at 450 ℃ in air for 15 min. The morphology and the structure of ZnO nanoleaves were 
investigated by controlling the preparation temperature of each of the Zn powder and the glass 
substrate under O2 and Ar gases. Studies were carried out on ZnO nanoleaves using X-ray 
diffraction, field emission scanning electron microscopy and UV–vis spectrophotometer. The 
results showed that the sample grow in the hexagonal wurtzite structure with preferentially 
oriented along (002) direction, good crystallinity and high transmittance. This study serves as 
the basis for further research on the growth of 2D ZnO nanostructures on a cost-effective glass 
substrate and at low temperature. 

 
1. Introduction 
Zinc oxide (ZnO) nanostructure is an II–VI compound semiconductor with a direct and wide energy 
band gap (3.37 eV), a native n-type and a high exciton binding energy. ZnO nanostructure is non-
toxic, low cost, high thermal stability and high transmittance in the visible region [1]. ZnO has been 
extensively used in various fields, such as environmental science, optoelectronics, actuators and 
piezoelectric transducers, solar cells, and catalysts. Many chemical and physical methods are available 
and can be used to prepare ZnO nanostructures, such as atomic layer deposition, magnetron sputtering 
(RF), spray pyrolysis, sol-gel method, and thermal evaporation. Among these methods, thermal 
evaporation is considered to be one of the important methods employed to synthesize ZnO because of 
its unique features, namely, catalyst-free growth, simple, cost-effectiveness, and easily controlled 
growth parameters, such as growth rate, distribution on the substrate, and film thickness [2]. Thermal 
evaporation presents a wide range of nanostructures with various morphologies and with different 
shapes and sizes such as nanobelts [3], nanosheets [4], nanoscrews [5], nanonails [6], and nanoleaves 
[7]. The objectives of this study are to use a low cost substrate in a synthesis of the 2D ZnO 
nanoleaves and to determine the effects of growth temperatures to improve the structural, 
morphological, and optical properties of 2D ZnO nanoleaves on glass substrates. 
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